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Abstract

Background Non-communicable diseases (NCDs), particularly cardiovascular diseases, are a major cause of

global mortality. In the Gulf Cooperation Council (GCC) nations, healthcare workers face increased risks of obesity,
hypertension, and diabetes due to lifestyle-related behaviour. This study evaluates the frequency and determinants of
NCDs among healthcare workers in Ajman, UAE.

Methods A self-administered questionnaire was used in this cross-sectional study covering socio-demographics,
lifestyle factors, perceived stress, and self-reported personal and family history of NCDs. A convenience sampling
technique was used to recruit 786 healthcare workers at tertiary hospitals in Ajman. NCDs included diabetes,
hypertension, cardiovascular diseases, obesity, hyperlipidemia, cancer, respiratory diseases, GERD, arthritis, piles, gout,
sciatica, musculoskeletal disorders, and thyroid disorders. Ethical approval (IRB-COM-STD-25-JAN-2024) was obtained,
and informed consent was ensured. Data were analyzed using IBM® SPSS version 29.0, with descriptive statistics
summarizing variables and Chi-square tests assessing associations between NCD frequency and related factors with
statistical significance set at p < 0.05.

Results The mean age of the participants was 35.04 +9.93 years. The frequency of non-communicable diseases
among the study population was 273 (35%), with hypertension taking the lead. Significant associations were found
between age, education level, nationality, Body Mass Index (BMI) levels, family history of NCDs, sleep habits, and
NCD prevalence. Higher rates of NCDs were observed among older individuals 120 (56.9%), those with higher
education levels 78(49.4%), abnormal BMI levels 189(43,1%), individuals from the Southeast Asia Region 184(32.5%),
and those with a family history of NCDs 215 (37.9%). Adequate sleep 243(33.3%), feeling well-rested 237(33.5%), and
no daytime sleepiness 78(29.2%) were linked to lower NCD prevalence, while snoring 156(48%) and muscular pain
167(45.3%) were associated with higher rates. A significant association was found between NCD prevalence and the
consumption of salty 56 (43.4%) and spicy foods 43(52.4%), with higher prevalence in those consuming them less
frequently or not at all.
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Conclusion Non-communicable diseases were prevalent (35%) among healthcare workers in Ajman, UAE, with
hypertension being the most common. NCD clustering was observed, with multiple conditions coexisting in several
participants. Both modifiable (BM, sleep habits, diet) and non-modifiable (age, nationality, family history) risk factors
showed significant associations with NCDs. Targeted lifestyle interventions and early screening are essential to reduce

NCD risk in this population.
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Introduction

The World Health Organization (WHO) reports that
Non-Communicable Diseases (NCDs) contributed to
over 43 million deaths annually, across the globe in 2021,
accounting for over 75% of non-pandemic deaths glob-
ally. Statistics highlight that cardiovascular diseases cause
more fatalities than any other NCDs. NCDs are chronic
diseases that arise from a plethora of genetic, physiologi-
cal, environmental, and behavioural factors. Educating
and enlightening the public about NCDs is vital, as these
diseases affect a diverse population regardless of age,
location, or gender [1]. Various isolated studies have been
carried out in various countries, despite the lack of com-
prehensive worldwide research assessing the death and
morbidity rates among healthcare providers. These stud-
ies demonstrate the growing prevalence of non-commu-
nicable diseases (NCDs) among healthcare professionals,
highlighting the critical need for occupational health
treatments to improve workers’ well-being and preserve
the effectiveness of the healthcare system. Addressing
these concerns is crucial given the increased frequency
of NCDs among healthcare workers, labor shortages, and
worldwide healthcare expenses of $9.8 trillion (10.3% of
global GDP) [1, 2]. Understanding the NCD load in this
group is crucial because the health of healthcare profes-
sionals has a direct influence on the quality of patient
treatment and the overall functioning of the system.
Maintaining efficient healthcare delivery requires putting
healthcare workers’ health first because of their critical
role in managing and preventing disease [3].

Healthcare workers are no exception to these risk fac-
tors and some studies have also pointed out that they
suffer from higher rates of obesity, diabetes, hyperten-
sion and other chronic conditions. Research conducted
by Silvana et al. in the United States demonstrated that
NCDs accounted for 80.7% of deaths in 2019, with car-
diovascular-related fatalities being the most prevalent
[4, 5]. Obesity is linked to significant health risks and the
potential development of chronic conditions over time.
A five-year study conducted among healthcare profes-
sionals revealed a high prevalence of obesity within the
group, raising concerns due to the consequent absen-
teeism from service provision. Additionally, obesity has
been correlated with a heightened risk of developing
cancer [5-7]. Another significant contributor to cancer is

the consumption of alcohol and tobacco usage. In 2016,
Shield and colleagues reported approximately 80,000
cancer-related deaths attributable to alcohol consump-
tion in Europe. Additionally, tobacco smoking has been
recognized as a primary risk factor for cancer in France
[7, 8]. Another research indicated that healthcare provid-
ers indulge in alcohol and tobacco as a coping mecha-
nism to tackle work-induced burnout [9].

The Gulf Cooperation Council (GCC) countries dem-
onstrate a high frequency of risk factors associated with
sedentary lifestyles, which contribute heavily to the
intensity of NCDs. According to a 2021 report by the
International Diabetes Federation, Kuwait has the highest
prevalence of diabetes among GCC nations at 25.5.0%,
while Bahrain has the lowest at 9.0% [10]. A study con-
ducted among physicians in Saudi Arabia found that
nearly 70% had a BMI exceeding 25, indicating a high
prevalence of obesity or being overweight. Additionally,
these physicians exhibited elevated rates of hypertension,
diabetes, and dyslipidemia [11]. The findings suggest that
the poor lifestyle choices of these physicians might reflect
a lack of commitment to providing suitable lifestyle guid-
ance to their patients. Given the limited research on
NCD prevalence among healthcare workers in the UAE,
further studies are essential to bridge this gap, assess the
burden of NCDs, and develop targeted interventions to
support the health of this vital workforce.

In the Middle East and North African Regions, NCDs
account for 79% of all deaths, surpassing the global aver-
age of 74% [12]. A similar study conducted at a tertiary
cancer hospital in Varanasi, India, revealed a high prev-
alence of NCD risk factors among the hospital’s health-
care staff, with the highest levels observed among male
employees [13]. A research study conducted at a medi-
cal university in Bangladesh found a significant asso-
ciation between risk factors and behavioral parameters
such as tobacco usage, alcohol consumption, high salt
intake, and physical inactivity among various categories
of healthcare workers [14]. The prevalence study done
among healthcare workers in China showed that persis-
tent stress and/or recurrent anxiety or depressed mood
was highest among individuals with a college or under-
graduate degree (64.56%) [15]. Additionally, a study con-
ducted among healthcare workers in central hospitals
in Nepal reported a significant association, with 79.19%
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experiencing moderate levels of stress and hypertension
[16].

NCDs continue to pose a substantial challenge to pub-
lic health and development in the UAE. The four major
NCDs include cardiovascular diseases, cancer, diabetes,
and chronic respiratory diseases- contributing to 68.1%
of all deaths and 17% of premature deaths (ages 30-70).
Diabetes, with a prevalence of 15.4% (compared to the
global prevalence of 9.3%), is among the top five risk fac-
tors. Other prevalent conditions include elevated levels
of BMI, hypertension, and total cholesterol; as well as
dietary hazards, which are often linked to irregular eat-
ing habits, sedentary lifestyles, or genetic factors [17].
Migrant workers may face additional risks due to pro-
longed exposure to lifestyle-related factors that contrib-
ute to NCDs. The interconnection between residency
duration and the development of NCD risk factors high-
lights the importance of tailored health interventions
[18].

The UAE Ministry of Health and Prevention (MOHAP)
has implemented various initiatives to address local
health conditions and combat non-communicable dis-
eases (NCDs). These include integrating NCD screen-
ing and management into primary healthcare, launching
awareness campaigns, and introducing excise taxes
on tobacco and sugary drinks to reduce consumption.
MOHAP has also promoted physical activity through
initiatives like the “Dubai Fitness Challenge 30 x 30” and
encourage healthier eating habits with front-of-pack
labeling policies. Additionally, the ministry has expanded
digital health services and telemedicine to ensure contin-
ued access to healthcare, particularly during the COVID-
19 pandemic [19, 20].

Preventive measures for NCDs should encompass
not only the general population but also the healthcare
workers. Effective health promotion necessitates a posi-
tive outlook among healthcare providers. Regular NCD
screening, lifestyle modification such as leisure physi-
cal activities, and balanced diet consumption within the
healthcare sector is essential to reduce absences and
ensure a well-functioning healthcare system.

Despite the substantial burden of NCDs among health-
care professionals in other regions, there is limited
research on this issue in the UAE. This study aims to
assess the frequency and determinants of NCDs among
healthcare workers in Ajman UAE. By identifying key
risk factors, the study hopes to provide insights that may
inform targeted integrated health promotion strategies,
support workplace wellness initiatives, and contribute to
a more sustainable healthcare workforce. The researchers
have indicated that the conclusions could also serve as a
foundation for future research, addressing gaps in knowl-
edge and guiding policy recommendations tailored to
healthcare providers’ unique needs.
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Methods

Study design, setting, and sampling

This cross-sectional study was conducted among 786
healthcare workers in tertiary care hospitals in Ajman,
UAE. A convenience sampling technique was adopted to
recruit the participants.

Inclusion criteria Healthcare workers aged 18 and above
years old, of any gender and nationality.

Exclusion criteria Healthcare workers unwilling to
provide informed consent or unavailable during data
collection.

As per the government statistical record of 2022, there
are a total of 4395 healthcare workers (962 physicians,
384 dentists, 782 pharmacists, 1545 nurses, and 722
allied medical professionals) [21].

The sample size calculation for this cross-sectional
study was performed by inputting the respective values
of the variables required in the formula:

where p stands for the disease prevalence either in per-
centage form or decimal form and L stands for the level
of precision.

The value for q can be calculated by subtracting p from
100 if p is in percentage form, whereas if p is in decimal
form, q can be calculated by subtracting p from 1.

Based on the study conducted [22], the available preva-
lence is 31%.

Therefore

To avoid non-response, 10% of the sample is added to
avoid nonresponse. Hence, the total minimum sample
required for the study is 895 + 90 = 985 = 1000.

This study employs convenience sampling, which is a
non-probability sampling method for recruiting eligible
study participants. Some of the eligible participants were
on annual vacation. Hence, could not achieve the sample
size.

Questionnaire development

A self-administered questionnaire assessed the preva-
lence of NCDs and associated factors among healthcare
workers. A pilot test was conducted to time the data col-
lection and understand the feasibility of the data collec-
tion. The questionnaire was developed based on a review
of relevant literature and content validated by 3 public
health experts. It consisted of five sections:

+ Sociodemographic Variables: Meticulous collection
of information on participants’ age, gender,
nationality, education level, marital status, medical
insurance status, and medical care accessibility.
Additionally, it encompassed metrics such as stature,
body mass, occupation, frequency of weekly work
shifts, and daily work hours [23].
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+ Lifestyle Factors: This segment was further
reclassified into five categories [23]:

+ Tobacco Usage: Participants provided detailed
responses regarding the specific tobacco products
utilized, age at onset, frequency and quantity of
daily consumption, cessation status, and whether
they retain tobacco quid intraorally for prolonged
durations.

+ Alcohol Consumption: The questions centered
on participants’ alcohol use status, consumption
frequency, age at onset, and cessation history, if
relevant.

+ Physical Activity: Participants reported their
physical activity status, types of activities, and
frequency.

+ Dietary Habits: This section incorporated diet type,
meal frequency, timings, reasons for skipping meals,
and the frequency of consumption of various dietary
items like smoked food, fast food, salty food, fruits,
vegetables, coffee, spicy food, carbonated beverages,
energy drinks, red meat, and home-cooked food.

«+ Sleep Patterns: Participants provided details on
sleep duration, habits over the past 30 days, use of
electronic devices before bed, daytime sleepiness,
restfulness upon waking, muscular pain, snoring, and
continuity of sleep. They were also asked about the
perceived benefits of adequate sleep and its role in
preventing NCDs [24].

« Perceived Stress Scale (PSS): This section used a
standardized iteration of PSS to quantify the stress
levels of the healthcare workers incorporating a
series of 10 questions evaluating aspects such as
unexpected stress, control over life, nervousness,
confidence, coping ability, and feeling overwhelmed.
Respondents provided answers on a Likert scale
spectrum ranging from “Never” to “Very often,” [25].

+ Personal History of Non-communicable diseases:
Participants were inquired about the presence
of any NCDs, when they last followed up with a
healthcare provider, and to specify if they suffered
from any of the following conditions - diabetes,
hypertension, cardiovascular disease, obesity,
hyperlipidemia, cancer, asthma/respiratory diseases,
gastro-esophageal reflux disease (GERD), arthritis,
piles, gout, sciatica, musculoskeletal disorders, and
thyroid disorders. Respondents were also asked to
denote any chronic conditions they had beyond the
predefined list [23].

+ Family History of Non-communicable disease:
Here, the participants gave insights into any familial
predisposition to non-communicable disease they
had. The respondents were guided to answer “yes”
if they had a positive family history of any non-
communicable disease and “no” if they did not.
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Those answering “Yes” were asked to specify their
relationship with the affected family member and the
disease in question [26].

Data collection procedure

This research was approved by the Institutional
Review Board of a Medical University (IRB-COM-
STD-25-JAN-2024) in Ajman, UAE. The data
collection instrument used in this study was a self-
administered questionnaire developed by the research-
ers after reviewing relevant medical literature on the
topic. It was administered in English, and participants
required approximately 5-7 min to complete the form.
The study was conducted in compliance with the Helsinki
Declaration. The completed responses were compiled
into a Microsoft Excel file and subsequently transferred
to IBM SPSS Version 29.0 for analysis. The research-
ers approached eligible participants, aged 18 and above
years, at 5 hospitals in Ajman, who explained the pur-
pose of the study and obtained informed consent from
those willing to participate. Confidentiality and Ano-
nymity were ensured as no identifying information was
requested from the respondents.

Statistical analysis

Data analysis was conducted in April 2024 using IBM®
Statistical Package for Social Sciences (SPSS) (version
29.0). The number of respondents originally invited is
1000, and the response rate is 78.6%. There are no miss-
ing data and no forms were eliminated from the data
analysis. Descriptive statistics were utilized to summa-
rize categorical data, while chi-square tests assessed the
association between self-reported NCD frequency and
factors such as socio-demographics, lifestyle, and fam-
ily history of chronic diseases. Logistic regression was
employed to assess the predictors of NCD. The Perceived
Stress Scale (PSS) score was computed by summing the
responses (ranging from 0 to 4) to 10 items, applying
reverse scoring to positively stated questions, and then
categorizing the total score (ranging from 0 to 40) into
stress levels: Low Stress (0-13), Moderate Stress (14—26),
and High Stress (27-40). A p-value of less than 0.05 was
deemed statistically significant.

Results

A total of 786 responses were collected from participants,
with an average age of 35.04+9.93 years. The majority of
respondents were female (63.5%), with most belonging to
the Southeast Asian Region (72.1%). The other regions
include the African Region(AFR), Region of the Americas
(AMR), European Region (EUR), Eastern Mediterranean
Region(EMR), and Western Pacific Region(WPR). A sig-
nificant proportion of participants were married (70%),
and the majority held at least a bachelor’s degree (67.6%).



Santhosh et al. BMC Public Health (2025) 25:1818

Table 1 Distribution of participants according to the Socio-
demographic characteristics

Variable Group No. %
Age groups <40 years 575 732
>=40 years 211 208
Gender Male 287 36.5
Female 499 63.5
Nationality (WHO  Southeast Asia Region 567 72.1
region wise) Others 219 279
Marital status Married 550 70
Single 236 30
Occupation Healthcare professionals 492 62.6
category Others 294 374
Level of education  Higher-secondary and below 97 12.3
Bachelor’s degree 531 67.6
Master's and above 158 20.1

Healthcare professionals (Doctors, dentists, medical
interns, and nurses) made up 62.6% of the sample across
various occupational categories. The category included
paramedical, lab technicians, administrative staff,
housekeeping staff, office staff, pharmacists, and phys-
iotherapists. Table 1 provides a detailed summary of the
socio-demographic characteristics of the participants:

Among the healthcare workers surveyed, 35% (273
participants) reported having at least one NCD, while
the remaining 65% (513 participants) did not report any
NCDs. Of the healthcare workers who participated in the
survey, 44% (347 participants) maintained normal BMI
levels, while 56% (439 participants) had abnormal BMI
levels. Class I, II, and III of the abnormal BMI classifica-
tions included underweight, overweight, and obesity.

The bar graph presented in Fig. 1 offers a compre-
hensive breakdown of the frequency of various NCDs
among the healthcare workers surveyed. Accord-
ing to the reported history of NCDs, the most com-
mon condition was hypertension, affecting 64(14.16%)

Hypertension 110-115 (varies by type and complications)
Hyperlipidemia E78.0-E78.5

Diabetes E10-E14 (varies by type and complications)
MSK M00-M99 (varies by specific condition)

Obesity E66.0-E66.9

Thyroid E00-EQ7 (varies by specific condition)

GERD K21.0-K21.9

Asthma J45.0-J45.9

Arthritis M13.0-M13.9 (varies by type)

Sciatica M54.3

Piles 184.0-184.9

Gout M10.0-M10.9

Cardiovascular disease 100-199 (varies by specific condition)
Cancer C00-D49 (varies by cancer type)
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of respondents. This was followed by hyperlipidemia,
affecting 59(13.05%), and diabetes, which affected
58(12.83%). Musculoskeletal disorders were reported
by 51(11.28%) of the respondents, while 46(10.18%)
were classified as obese. thyroid disorders were pres-
ent in 41(9.07%), and GERD affected 33(7.30%). Other
notable diseases included asthma 30(6.64%) and arthritis
25(5.53%). Sciatica was reported by 17(3.76%), while piles
affected 11(2.43%). Gout was observed in 9(1.99%) of the
respondents, and cardiovascular disease was reported
by 7(1.55%). The least prevalent condition was cancer,
affecting just 1(0.22%).

Table 2 presents the association between the history
of NCDs and socio-demographic characteristics among
the study participants. The analysis identified significant
associations between age groups and the frequency of
NCDs (p<0.001). Specifically, individuals aged 40 years
and older (56.9%) were more likely to report NCDs com-
pared to those under 40 years (26.6%). Gender did not
show a significant association with NCD prevalence, with
38.0% of males and 32.9% of females reporting NCDs.
Similarly, marital status and occupation category did
not demonstrate significant associations with the fre-
quency of NCDs. However, nationality categorized by
WHO regions demonstrated a significant association
(p=0.031), with individuals from the South-East Asia
Region reporting higher rates of NCDs (32.5%) compared
to other regions (40.6%). Education level also showed a
significant association with NCD frequency (p<0.001).
Participants with a master’s degree or higher exhibited
the highest frequency of NCDs (49.4%), followed by
those with a bachelor’s degree (30.9%), and those with a
higher-secondary education or below (32.0%).

Table 3 presents the association between the history
of NCDs and various lifestyle-related factors among the
study participants. A significant association was found
between the BMI levels and NCD frequency(p <0.001).
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Fig. 1 Distribution of participants according to the type of non-communicable disease
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Table 2 Association between history of Non-Communicable diseases and Socio-demographic characteristics
Variable Group Non-communicable diseases P
Yes No
No. % No. %
Age groups <40 years 153 26.6 422 734 <0.001
>40 years 120 56.9 91 43.1
Gender Male 109 38 178 62 0.147
Female 164 329 335 67.1
Marital status Married 201 36.5 349 63.5 0.103
Single 72 30.5 164 69.5
Occupation category Healthcare professionals 167 339 325 66.1 0.547
Others 106 36.1 188 63.9
Nationality Southeast Asia Region 184 325 383 67.5 0.031
(WHO Region wise) Others 89 406 130 594
Level of education Higher-secondary and below 31 32 66 68 <0.001
Bachelor's degree 164 309 367 69.1
Master’s and above 78 494 80 50.6
Table 3 Association between history of Non-Communicable diseases and Lifestyle-related factors
Lifestyle-related factors Group Non-communicable diseases P
Yes No
No. % No. %
BMI levels Normal 84 242 263 75.8 <0.001
Abnormal 189 431 250 56.9
Tobacco use Yes 19 333 38 66.7 0.818
No 254 34.8 475 65.2
Alcohol consumption Yes 23 41.1 33 589 0.200
No 250 34.2 480 65.8
Physically active Yes 221 34.1 428 65.9 0.383
No 52 38 85 62
Type of physical activity Cardiovascular/Aerobic Activities 184 357 331 64.3 0.042
Strength Training 21 229 81 77.1
Flexibility and Mind-Body Practices 12 429 16 57.1
NA 52 38 85 62
Table 4 Association between history of Non-Communicable diseases and family history of chronic diseases
Variable Group Non-communicable diseases P
Yes No
No. % No. %
Family history of NCDs Yes 215 379 352 62.1 0.003
No 58 26.5 161 735

Individuals with abnormal BMI exhibited a higher fre-
quencyof NCDs (43.1%) compared to those with normal
BMI (24.2%). However, no significant association was
observed between tobacco use and NCD prevalence,
with 33.3% of tobacco users and 34.8% of non-users
reporting NCDs. Similarly, alcohol consumption did not
show a significant association with NCD prevalence.
Among the participants, 41.1% of alcohol consumers and
34.2% of non-consumers reported NCDs. Moreover, nei-
ther overall physical activity nor specific types of physi-
cal activity—such as cardiovascular/aerobic activities,
strength training, flexibility exercises, and mind-body

practices—demonstrated significant associations with
NCD prevalence. These findings suggest that while BMI
levels significantly influence NCD prevalence, tobacco
use, alcohol consumption, and general physical activity
levels do not show statistically significant associations in
this study population.

Table 4 portrays the association between the history of
NCDs and family history of chronic diseases among the
study participants. A significant association was found
between having a family history of NCDs and the fre-
quencyof NCDs among participants (p=0.003). 37.9%
of individuals with a family history of NCDs reported
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having NCDs themselves, compared to 26.5% of those
without a family history of NCDs. Furthermore, 62.1% of
participants with a family history of NCDs did not report
having NCDs, while 73.5% of those without a family his-
tory of NCDs were also free from NCDs.

Table 5 explores the association between the his-
tory of NCDs and different levels of perceived stress, as
measured by the Perceived Stress Scale (PSS). Among
individuals with low perceived stress, 22 (37.9%) had a
history of NCDs, while 36 (62.1%) did not. In the moder-
ate perceived stress category, 217 (33.7%) had a history of
NCDs, compared to 427 (66.3%) who did not. For indi-
viduals experiencing high perceived stress, 24 (50%) had
a history of NCDs, while the remaining 24 (50%) did not.
Thus, the association between perceived stress levels and
NCD history was not statistically significant (NS).

Table 6 examined the association between a history
of NCDs and various diet-related factors. Among indi-
viduals with a mixed diet, 262 (35.1%) had a history of
NCDs, while 484 (64.9%) did not, with no statistically sig-
nificant association. Similarly, for participants following
other types of diets, 11 (27.5%) reported having NCDs,
while 29 (72.5%) who did not, also showed no significant
association. Individuals who skipped meals had a higher
prevalence of NCDs (163, 36.8%) compared to those who
did not skip meals (110, 32.1%). However, this association
was not statistically significant (NS). In contrast, a signifi-
cant association was found between the consumption of
salty food and NCDs (p =0.035). Among individuals who
never consumed salty food 56 (43.4%) had NCD, while 73
(56.6%) did not. Among those consuming salty food less
than 4 days per week 95 (30.5%) had NCDs, while 216
(69.5%) did not. From individuals consuming salty food 4
or days more per week, 122 (35.3%) had NCDs, while 224
(64.7%) did not. Consumption of spicy food also showed
a significant association with NCDs (p=0.001). Among
individuals who never consumed spicy food 43 (52.4%)
had NCDs, while 39(47.6%) did not. Among those con-
suming it less than 4 days per week 52 (36.9%) had NCDs,
while 89 (63.1%). Among individuals consuming spicy
food 4 or more days per week 178 (31.6%) experienced
NCDs, while 385 (68.4%) did not.

Table 7 demonstrates the association between the
history of NCDs and various sleep habits among the
study participants. A significant association was found
between sleeping 6-8 h per night and NCD prevalence
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(p=0.003). Individuals who slept 6-8 h per night had a
lower prevalence of NCDs (33.30%) compared to those
who did not (52.60%). No significant association was
observed between the use of electronic devices before
sleep and NCD prevalence. Among respondents who
used electronic devices, 34.10% reported NCDs, while
31.00% of those who did not use electronic devices had
NCDs as well. Feeling sleepy during the daytime was sig-
nificantly associated with NCD prevalence (p=0.020).
A higher percentage of individuals who felt sleepy dur-
ing the daytime had NCDs (37.60%) compared to those
who did not feel sleepy (29.80%). A significant associa-
tion was observed between feeling well-rested upon wak-
ing and NCD prevalence (p=0.026). Individuals who did
not feel well-rested upon waking had a higher prevalence
of NCDs (46.20%) compared to those who did feel well-
rested (33.50%). Waking up with muscular pain was sig-
nificantly associated with NCD prevalence (p<0.001).
Individuals who woke up with muscular pain had a
higher prevalence of NCDs (45.30%) compared to those
who did not (25.40%). A strong association was identi-
fied between snoring during sleep and the prevalence of
NCDs, with a statistically significant p-value of less than
0.001. A higher percentage of individuals who snored had
NCDs (48.00%) compared to those who did not snore
(25.40%). Finally, getting continuous sleep for at least 6 h
and NCD prevalence were also significantly.

associated (p=0.013). Individuals who did not get con-
tinuous sleep for at least 6 h had a higher prevalence of
NCDs (46.20%) compared to those who did (33.40%).

Table 8 presents the risk estimates for significant demo-
graphic, lifestyle, and sleep factors with the frequency of
non-communicable diseases (NCDs). Age groups, BMI
levels, family history of NCDs, waking up with muscular
pain, and snoring are identified as significant risk fac-
tors (p <0.05) Other factors like nationality, level of edu-
cation, sleep duration (6-8 h of sleep per night), feeling
sleepy during the day, feeling well rested when waking
up, and getting continuous sleep for at least 6 h are not
significant predictors for the occurrence of NCD. Age
is the major factor linked with the frequency of NCD
among healthcare workers with AOR 2.82 (CI 1.93-4.12,
p<0.001). Additionally, Individuals with abnormal BMI
are at 2.15 times more risk than those with normal BMIL.
Individuals with a family history of chronic disease are
191 ( CI 1.3-2.8, p=0.001) more likely to have NCDs

Table 5 Association between history of NCD and different stress levels according to PSS score

Variable Group Non-communicable diseases P
Yes No
No. % No. %
Category of stress Low Perceived Stress 22 379 36 62.1 0.066
Moderate Perceived Stress 217 337 427 66.3
High Perceived Stress 24 50 24 50
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Table 6 Association between history of Non-Communicable diseases and Diet-related factors

Diet-related factors Group Non-communicable diseases P

Yes No
No. % No. %

Type of Diet Mixed 262 351 484 64.9 0.324
Others 11 27.5 29 72.5

Skip meals Yes 163 36.8 280 63.2 0.168
No 110 32.1 233 679

Smoked food Never 113 36.50 197 63.50 0.736
<4 days 128 3330 256 66.70
>=4days 32 34.80 60 65.20

Fast food Never 64 36.20 113 63.80 0.301
Less than 4 days 166 35.90 296 64.10
Greater than or equal to 4days 43 29.30 104 70.70

Salty food Never 56 4340 73 56.60 0.035
Less than 4 days 95 30.50 216 69.50
Greater than or equal to 4days 122 3530 224 64.70

Fruits Never 5 38.50 8 61.50 0.071
Less than 4 days 51 44.00 65 56.00
Greater than or equal to 4days 217 33.00 440 67.00

Vegetables Never 2 22.20 7 77.80 0.061
Less than 4 days 44 44.90 54 55.10
Greater than or equal to 4days 227 3340 452 66.60

Coffee/tea Never 19 3220 40 67.80 0.392
Less than 4 days 29 42.00 40 58.00
Greater than or equal to 4days 225 34.20 433 65.80

Spicy food Never 43 5240 39 47.60 0.001
Less than 4 days 52 36.90 89 63.10
Greater than or equal to 4days 178 31.60 385 68.40

Beverages Never 140 32.10 296 67.90 0.132
Less than 4 days 92 36.40 161 63.60
Greater than or equal to 4days 41 42.30 56 57.70

Energy drink Never 225 3390 439 66.10 0.360
Less than 4 days 29 36.70 50 63.30
Greater than or equal to 4days 19 44.20 24 55.80

Red meat Never 57 3750 95 62.50 0.710
Less than 4 days 106 33.70 209 66.30
Greater than or equal to 4days 110 3450 209 65.50

Homecooked food Never 14 46.70 16 5330 0.263
Less than 4 days 25 39.10 39 60.90
Greater than or equal to 4days 234 33.80 458 66.20

than those who do not have a family history. Individuals
who wake up with muscular pain are 1.84 (CI (1.3-2.6,
p<0.001) times more likely to have had NCDs than the
ones who don’t. Individuals who snore are 1.86 ((1.31—
2.62, p<0.001) more likely to have had NCDs than those
who do not snore.

Discussion

The research findings offer valuable insights into the fre-
quency of NCDs among healthcare workers. The study,
which included 786 participants, identified several asso-
ciations between socio-demographic characteristics,
lifestyle factors, family history of chronic diseases, stress

levels, diet-related factors, and sleep habits with the fre-
quency of NCDs.

In this study, the frequency of NCDs among healthcare
workers was found to be more one one-third, which is
higher than the 29.4% reported in a study among nursing
professionals at a charitable hospital in South Brazil [27].
Additionally, a study involving 6,848 healthcare work-
ers across four sub-Saharan African countries reported
lower frequency rates of chronic diseases: 9.7% in Nige-
ria, 11.8% in the Democratic Republic of Congo, 13.5% in
Cote d’'Ivoire, and 20.6% in Madagascar [28]. The varia-
tion in frequency observed across different studies can
be attributed to factors such as differences in healthcare
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Table 7 Association between history of Non-Communicable diseases and sleeping habits
Sleeping habits Group Non-communicable diseases P
Yes No
No. % No. %
| sleep between 6-8 h per night Yes 243 3330 486 66.70 0.003
No 30 52.60 27 47.40
I use electronic devices before going to sleep Yes 249 35.10 460 64.90 NS*
No 24 31.20 53 68.80
| feel sleepy during the daytime Yes 195 37.60 324 62.40 0.020
No 78 29.20 189 70.80
| feel well-rested when | wake up Yes 237 3350 471 66.50 0.026
No 36 46.20 42 53.80
I'usually wake up with muscular pain Yes 167 45.30 202 54.70 <0.001
No 106 25.40 311 74.60
I'snore during sleep Yes 156 48.00 169 52.00 <0.001
No 17 2540 344 74.60
| get continuous sleep for at least 6 h Yes 230 33.20 463 66.80 0.013
No 43 46.20 50 53.80

systems, working conditions, and lifestyle factors among
healthcare workers in various regions.

Results from the study indicate that healthcare workers
without a family history of NCDs have a 73.5% reduced
risk of developing these conditions. This finding is con-
sistent with similar research at a secondary healthcare
facility in Ghana, where individuals without a family his-
tory of NCDs were 30% less likely to suffer from them,
emphasizing the impact of genetic factors on the risk for
NCDs [26]. This trend was also observed in a study con-
ducted among healthcare workers in the Gaza Strip, Pal-
estine where 67% of participants reported having a family
history of NCDs [29].

The study identified a 14.2% frequency of hyperten-
sion, which surpasses the 5.4-11.3% range reported in
other studies across sub-Saharan Africa [28]. In con-
trast, a study from a tertiary cancer hospital in Varanasi,
India, reported a higher frequency of 17.0%, which likely
reflects the increased stress levels among the healthcare
workers. The frequency of diabetes in this study is 12.8%,
greater than the globally age-adjusted prevalence of 9.8%,
it is also markedly higher than the 6.43% observed in the
tertiary cancer hospital, indicating potential issues with
diabetes management [10, 13]. Moreover, the dyslipid-
emia rate of 13.05% closely aligns with the 12.5% reported
in the study conducted in Varanasi. These results under-
score significant regional health disparities and the
necessity for targeted health interventions [13].

The study showcased a significant association between
participants aged 40 and above and the frequency of
NCDs. This resonates with the national data showing a
19% mortality probability from NCDs for those aged
30-70, pointing out the critical impact of age on NCD
frequency and outcomes [30]. Another notable find-
ing is that 56.9% of those aged >40 years are affected by

NCDs, supported by the Nepalese STEPs Survey 2019,
which found higher NCD risk factors in older age groups
[31]. Both studies emphasize the need for early interven-
tion and age-specific prevention strategies. This associa-
tion was also reflected in a multi-country cross-sectional
study conducted in sub-Saharan Africa among healthcare
workers [28]. In our study, 43.1% of healthcare workers
had abnormal BMI, a lower prevalence compared to the
70% reported among physicians in Saudi Arabia. This dif-
ference suggests that our participants may have greater
awareness of healthy practices, highlighting the potential
impact of lifestyle education and workplace wellness ini-
tiatives [11]. The significant association between abnor-
mal BMI levels and the frequency of NCDs underscores
the impact of body weight on the development of these
diseases. This finding aligns with research conducted
among South African healthcare workers, where the
prevalence of abnormal BMI was reported at 42.1% [28].

The Southeast Asia Region exhibited an NCD fre-
quency of 32.5%, compared to all other regions, suggest-
ing that regional factors such as lifestyle and genetics may
influence NCD rates. This might also be due to the higher
population of healthcare workers from Southeast Asian
nations in the hospitals where we recruited the partici-
pants. Additionally, individuals with a master’s degree or
higher showed a higher NCD frequency of 49.4%. This
could be attributed to occupational stress, sedentary life-
styles, and other related factors commonly associated
with higher education. While higher education is often
linked to better health awareness and more frequent
check-ups, it can also expose individuals to elevated risks.
This contradicts a study among middle-aged Japanese
which shows lower education levels are more associated
with NCD prevalence, especially diabetes, hypertension,
and hyperlipidemia [32].
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Table 8 Bivariate and multivariate regression between
significant associated factors and NCD prevalence

Variable Group Crude OR  Adjusted P-
(C195%) OR(CI value
95%) (Ad-
justed)
Age groups >40 years 363 2.82 <0.001
(261-5.05)  (1.93-
4.12)
<40 years 1 1 -
Nationality((WHO  Others 142 1.17 0.387
Region wise) (1.03-196) (0.81-
1.69)
Southeast 1 1 -
Asia Region
Level of education  Higher-sec- 1 1 -
ondary and
below
Bachelor’s 0.95 1 0.984
degree (0.59-1.51) (0.6-1.67)
Master'sand  2.07 1.59 0.12
above (1.22-3.52)  (0.88-
2.87)
BMl levels Abnormal 2.36 2.15 <0.001
(1.73-322)  (1.53-
3.03)
Normal 1 1 -
Family history of Yes 0.58 0.52 0.001
NCDs (041-0.82) (0.35-
0.76)
No 1 1 -
I sleep between No 2.22 1.72 0.122
6-8 h per night (1.29-382) (0.86-
342)
Yes 1 1 -
| feel sleepy during  Yes 0.68 1.23 0.268
the daytime (0.49-0.94) (0.84-1.8)
No 1 1 -
| feel well-rested No 1.7 1.66 0.071
when | wake up (1.06-2.73)  (0.95-
2.88)
Yes 1 1 -
| usually wake up Yes 242 1.84 <0.001
with muscular pain (1.79-3.27)  (1.3-2.6)
No 1 1 -
I snore during sleep Yes 2.71 1.86 <0.001
(2-3.67) (1.31-
2.62)
No 1 1 -
| get continuous No 1.73 1.62 0.093
sleep for at least (1.11-268)  (0.92-
6h 2.85)
Yes 1 1 -

Higher salty food consumption (=4 days/week) and
no consumption of salt were significantly associated
with NCD prevalence (p=0.035), while the lowest NCD
rate was observed in those consuming it moderately (<4
days/week). The frequency of NCDs among healthcare
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workers who consume salt more than 4 days a week in
the study is 35.3%, closely affirming the 35.6% reported
in a referenced Bangladeshi study. People with moder-
ate salt consumption (less than 4 days per week) had a
lower frequency of NCDs (35.3%) compared to those
who did not include salt in their diet (43.4%) [14]. This
corresponds to the study done among participants suffer-
ing from type 2 diabetes, where the highest mortality risk
was observed in individuals with the lowest salt intake
[33]. WHO recommends salt intake of less than 5 g of salt
per day [34]. This similarity suggests consistent dietary
patterns concerning salt consumption among healthcare
professionals across different contexts, highlighting the
need for targeted nutritional interventions in this demo-
graphic population. Previous research in Bangladesh
found a highly significant association (p <0.001) between
tobacco use, alcohol intake, added salt intake, physical
inactivity, and health profession categories, accentuating
a close link. In contrast, our study only found a signifi-
cant association with salt intake (p =0.035). Tobacco use,
alcohol intake, and physical inactivity did not show sig-
nificant associations, possibly due to variations in sample
populations, regional lifestyles, or health behaviors [14].
The 7.25% tobacco use frequency in our study is lower
than the national average of 9.3% reported by the WHO
[35]. This reduction likely results from enhanced public
health initiatives, increased awareness of tobacco’s health
risks, and stricter regulations, reflecting a positive trend
in reducing tobacco consumption.

It was found that individuals who never consumed
spicy food had a higher frequency of NCDs at 52.4%,
compared to 31.6% who consumed spicy food more than
four days a week. This is consistent with a study by Lv
et al. (2015), which reported that participants who con-
sumed spicy foods six or seven days a week had a 14%
relative risk reduction in total mortality compared to
those who ate spicy foods less than once a week [36].
These findings suggest that frequent consumption of
spicy foods may reduce the risk of NCDs.

Interestingly, stress levels were not significantly associ-
ated with the frequency of NCDs in contrast to the out-
comes of multiple other studies [13, 28]. For instance, a
prospective cohort study conducted on civil workers laid
out an important link between work-related psychosocial
stressors and metabolic syndrome [37]. These divergent
findings suggest the need for further investigation into
the complex relationship between stress and NCDs as
well as the potential variations across different popula-
tions and healthcare settings.

To the best of our knowledge, this is the first study
to analyze the association between sleeping habits and
NCDs in healthcare workers. Previous studies have pri-
marily focused on sleep quality without exploring the
various dimensions of sleep habits [38, 39]. The findings
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indicate that certain sleep habits are significantly asso-
ciated with NCD. Individuals who sleep between 6 and
8 h every night had a statistically significant association
with NCD (p=0.003) linked to increased risk for cardio-
vascular diseases [40]. Surprisingly, the use of electronic
devices before going to sleep showed no statistical signifi-
cance, although many studies do indicate that it results
in poorer sleep quality [41]. Daytime sleepiness was
more common in individuals with NCD (p=0.020), sug-
gesting poor sleep quality. Not feeling well-rested upon
waking also demonstrated a significant relationship with
NCD (p=0.026). Those without NCDs reported feeling
more well-rested than their counterparts, strengthening
the connection between sleep restoration and long-term
health outcomes. Chronic sleep disruption in otherwise
healthy individuals has been linked to hypertension, dys-
lipidemia, cardiovascular disease, metabolic syndrome,
weight-related issues, and type 2 diabetes mellitus [42].
The association between waking up with muscular pain
and NCDs was highly significant (p <0.001), possibly due
to chronic inflammation and musculoskeletal issues. This
suggests a vicious cycle, where sleep deprivation leads to
pain, and pain further exacerbates poor sleep [43]. Finally,
snoring during sleep (p=0.001) and the ability to sleep
continuously for at least six hours (p=0.013) were both
significantly associated with NCDs. Studies have shown
that habitual snoring increases the risk of stroke by 26%
and the risk of coronary heart disease by 15% [44]. Addi-
tionally, the inability to sleep continuously for six hours is
linked to sleep disruption disorders, which have consid-
erable adverse short- and long-term health effects [42].
These results underline the importance of sleep habits in
the management and prevention of non-communicable
diseases among healthcare workers, who are exposed to
irregular work shifts, increased stress and reduced pro-
ductivity which further aggravate sleep related problems.

Overall, the study provides noteworthy insights that
can influence future interventions and healthcare poli-
cies aimed at promoting the well-being of healthcare
professionals and reducing the burden of NCDs in this
population.

Limitations

The study has several limitations, firstly it was limited
to a Tertiary care hospital in the emirate of Ajman, thus
restricting the generalizability of the findings in other
emirates of the UAE. Additionally, since the data was
self-reported by healthcare workers, there is a potential
for recall bias and underreporting of lifestyle factors such
as weight, alcohol, and tobacco use, as well as personal
and family history of diseases, which were not verified,
potentially affecting the study’s reliability and validity.
There is also a possibility of selection bias because data
collection took place during working hours, which may
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have resulted in a preference for participants who were
not actively engaged in work at the time. This could have
influenced the findings, as those who were busier might
have different health profiles compared to those who had
more time to participate.

Conclusion

The study found that more than one-third of participants
had at least one non-communicable disease (NCD), with
hypertension (14.16%), hyperlipidemia (13.05%) and dia-
betes (12.83%) being the most common. More than half
of the participants had abnormal BMI, underweight,
overweight, and obese (Classes I, II, and III). Those
aged 240 years (56.9%) had higher NCD frequency than
those <40 years (26.6%) and those from Southeast Asia
(32.5%) had lower NCD rates than other regions (40.6%).
Higher education level was associated with higher NCD
frequency, 49.4% of those with a Master’s degree or more
had NCDs. Abnormal BMI was associated with higher
NCDs (43.1%) than normal BMI (24.2%). Tobacco, alco-
hol, physical activity, and diet type showed no associa-
tion, According to the results, both salty and spicy food
consumption were linked to a lower prevalence of NCDs
among healthcare workers. 37.9% of those with a family
history of NCD had NCDs compared to 26.5% without
a family history. These findings suggest age, education,
BM]I, dietary habits and family history are the determi-
nants of NCDs and we need to target healthcare workers
in Ajman, UAE.

Recommendations

The recommendations include developing health pro-
grams specifically designed for older healthcare workers,
focusing on regular screenings, chronic disease manage-
ment, and preventive care. Educational initiatives should
be enhanced to increase NCD awareness, stress on regu-
lar check-ups, and early detection. Programs promoting
healthy weight management through nutrition coun-
selling, weight loss initiatives, and physical activity are
essential. Dietary modifications should be encouraged,
including guidelines for salty and spicy food daily for a
balanced diet. Raising awareness about familial predis-
position and the risk for NCDs and encouraging indi-
viduals to seek regular medical advice as well as adopting
healthier lifestyles should be prioritized. Workplace well-
ness programs addressing stress management, mental
health, and strategies to improve sleep quality and reduce
daytime sleepiness should also be implemented. Addi-
tionally, conduct ongoing research and regular monitor-
ing to track the effectiveness of these interventions and
adjust strategies as needed to continually improve health
outcomes.

Abbreviations



Santhosh et al. BMC Public Health (2025) 25:1818

BMI Body Mass Index

GCC Gulf Cooperation Council
GERD  Gastro-Esophageal Reflux Disease
NCD Non-Communicable Diseases

PSS Perceived Stress Scale
SPSS Statistical Package for Social Sciences
WHO  World Health Organization

Acknowledgements
We would like to thank all the participants for their willingness to participate
in the survey.

Author contributions

Authors' contributions STS contributed to the study design, data collection,
data analysis, data interpretation, and drafting and reviewing of the
manuscript. ASMH and ALC contributed to data collection, data analysis, data
interpretation, and drafting and reviewing of the manuscript. AR contributed
mainly to data collection, data analysis, and reviewing of the manuscriptSKF,
JCJ, and MNS contributed to data collection, and reviewing of the manuscript.
JMand JS contributed to the study design, data analysis, data interpretation,
critical review of the manuscript, and supervision of the work. EME
contributed to the supervision and review of the manuscript.All authors read
and approved the final manuscript.

Funding
Not applicable.

Data availability
The dataset is uploaded as a supplementary file.

Declarations

Ethics approval and consent to participate
This study was approved by the Institutional Review Board of Gulf Medical

University in Ajman, United Arab Emirates (Ref. no. IRB-COM-STD-25-Jan-2024).
Informed consent was obtained from all the participants involved in the study.

The study was conducted in compliance with the Helsinki Declaration.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

IStudents, HDPCS Program, College of Medicine, Gulf Medical University,
Ajman, UAE

2Consultant, Centre for Cardiovascular Diseases, Thumbay University
Hospital, Ajman, UAE

3Faculty Department of Community Medicine, College of Medicine, Gulf
Medical University, Ajman, UAE

4Thumbay Institute of Population Health, College of Medicine, Gulf
Medical University, Ajman, UAE

Received: 5 December 2024 / Accepted: 25 March 2025
Published online: 17 May 2025

References

1. World Health Organization (WHO). Noncommunicable Diseases [Internet].
World Health Organisation.2024. Available from: https://www.who.int/news-r
oom/fact-sheets/detail/noncommunicable-diseases

2. World. WHO calls on governments for urgent action to invest in Universal
Health Coverage [Internet]. Who.int. World Health Organization: WHO; 2023
[cited 2025 Feb 4]. Available from: https://www.who.int/news/item/11-12-20
23-who-calls-on-governments-for-urgent-action-to-invest-in-universal-healt
h-coverage?

3. Kamau E. Attitudes and Practice of Health Promotion for Non-communi-
cable Diseases Among Healthcare Workers at Kenyatta National Hospital.

20.

Page 12 of 13

erepository.uonbi.acke. 2017. Available from: http://erepository.uonbi.acke/h
andle/11295/101420

Luciani S, Agurto |, Caixeta R, Hennis A. Prioritizing noncommunicable
diseases in the Americas region in the era of COVID-19. Revista Panamericana
de Salud Publica. 2022;46:1. Available from: https://iris.paho.org/bitstream/ha
ndle/10665.2/56156/v46e832022.pdf?sequence=18&isAllowed=y

Kyle RG, Wills J, Mahoney C, Hoyle L, Kelly M, Atherton IM. Obesity prevalence
among healthcare professionals in England: a cross-sectional study using the
Health Survey for England. BMJ Open. 2017;7(12):e018498. Available from: htt
ps://bmjopen.bmj.com/content/7/12/e018498

Overweight and Obesity - PAHO/WHO| Pan American Health Organization.
www.paho.org. Available from: https://www.paho.org/en/enlace/overw
eight-and-obesity#:~:text=0verweight%20and%20obesity%20is%20one
[Accessed 24 July 2024].

Arnold M, Leitzmann M, Freisling H, Bray F, Romieu |, Renehan A et al.

Obesity and cancer: An update of the global impact. Cancer Epidemiology.
2016;41:8-15. Available from: https://www.sciencedirect.com/science/article
/pii/S1877782116000059

Rehm J, Shield KD. Alcohol Use and Cancer in the European Union. European
Addiction Research. 2020;1-8. Available from: https.//www.ncbi.nlm.nih.gov/
pmc/articles/PMC7845418/

Reisdorfer E, Delziovo CR, Gherardi-Donato EC, da Moretti-Pires S. RO.
Problematic alcohol and tobacco use among healthcare professionals. SMAD
Revista Eletronica Satide Mental Alcool e Drogas (Edigdo em Portugués).
2016;12(4):214. Available from: https://www.revistas.usp.br/smad/article/view
/122264

International Diabetes Federation. IDF Diabetes Atlas 10th edition [Internet].
International Diabetes Federation. 2021. Available from: https://diabetesatlas.
org/idfawp/resource-files/2021/07/IDF_Atlas_10th_Edition_2021.pdf

Gosadi IM, Daghriri KA, Majrashi AA, Ghafiry HS, Moafa RJ, Ghazwani MA et

al. Lifestyle choices and prevalence of chronic non-communicable diseases
among primary healthcare physicians in the Jazan Region, Saudi Arabia.
Journal of Family Medicine and Primary Care. 2020,9(11):5699-704. Available
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7842483/#__ffn_sectit
le

Addressing the burden of. non-comunicable diseases in the eastern Mediter-
ranean region executive summary. Available from: https://emphnet.net/medi
a/Imma035r/policy-brief-addressing-the-burden-of-ncds-in-the-emr.pdf
Khargekar N, Singh A, Shruti T, Pradhan S. A Cross Sectional Assessment of
the Profile of Risk Factors of Non-Communicable Diseases Among Health
Care Staff of a Tertiary Cancer Hospital. Journal of Lifestyle Medicine.
2022;12(2):98-103. Available from: https://www.ncbi.nlm.nih.gov/pmc/article
s/PMC9490011/#ref2-

Faruque M, Barua L, Banik PC, Sultana S, Biswas A, Alim A et al. Prevalence

of non-communicable disease risk factors among nurses and para-health
professionals working at primary healthcare level of Bangladesh: a cross-
sectional study. BMJ Open. 2021;11(3):043298. Available from: https://bmjop
en.bmj.com/content/11/3/e043298.abstract

Guo X, Gong S, Chen Y, Hou X, Sun T, Wen J et al. Lifestyle behaviors and
stress are risk factors for overweight and obesity in healthcare workers: a
cross-sectional survey. BMC Public Health. 2023;23(1).

Ghimire P, Khadka A, Anuwatnonthakate A, Trongsakul S, PREVALENCE AND
FACTORS ASSOCIATED WITH, HYPERTENSION AMONG HEALTH WORKERS OF
CENTRAL HOSPITALS IN NEPAL. Indonesian J Public Health. 2020;15(3):325.
Fadhil |, Belaila B, Razzak H. National accountability and response for non-
communicable diseases in the United Arab Emirates. International Journal of
Noncommunicable Diseases. 2019;4(1):4. Available from: https://journals.lww
.com/ijnc/Fulltext/2019/04010/National_accountability_and_response_for.2.
aspx

Al-Hatimy F, Farooq A, Al Abiad M, Yerramsetti S, Al-Nesf MA, Manickam

Cet al. A Retrospective Study of Non-Communicable Diseases amongst
Blue-Collar Migrant Workers in Qatar. International Journal of Environmental
Research and Public Health. 2022;19(4):2266. Available from: https.//www.nc
bi.nlm.nih.gov/pmc/articles/PMC8872334/

THE CASE FOR INVESTMENT IN PREVENTION AND CONTROL OF NON-COM-
MUNICABLE DISEASES IN THE UNITED ARAB EMIRATES [Internet]. 2025 Feb.
Available from: https://uniatf.who.int/docs/librariesprovider22/default-docu
ment-library/uae-ncd-report.pdf?sfvrsn=38501032_1

NCDs, United Arab Emirates.: Remote health services provision during the
COVID-19 pandemic [Internet]. World Health Organization - Regional Office
for the Eastern Mediterranean. 2018. Available from: https.//www.emro.who.i


https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news/item/11-12-2023-who-calls-on-governments-for-urgent-action-to-invest-in-universal-health-coverage?
https://www.who.int/news/item/11-12-2023-who-calls-on-governments-for-urgent-action-to-invest-in-universal-health-coverage?
https://www.who.int/news/item/11-12-2023-who-calls-on-governments-for-urgent-action-to-invest-in-universal-health-coverage?
http://erepository.uonbi.ac.ke/handle/11295/101420
http://erepository.uonbi.ac.ke/handle/11295/101420
https://iris.paho.org/bitstream/handle/10665.2/56156/v46e832022.pdf?sequence=1%26;isAllowed=y
https://iris.paho.org/bitstream/handle/10665.2/56156/v46e832022.pdf?sequence=1%26;isAllowed=y
https://bmjopen.bmj.com/content/7/12/e018498
https://bmjopen.bmj.com/content/7/12/e018498
https://www.paho.org/en/enlace/overweight-and-obesity#:~:text=Overweight%20and%20obesity%20is%20one
https://www.paho.org/en/enlace/overweight-and-obesity#:~:text=Overweight%20and%20obesity%20is%20one
https://www.sciencedirect.com/science/article/pii/S1877782116000059
https://www.sciencedirect.com/science/article/pii/S1877782116000059
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7845418/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7845418/
https://www.revistas.usp.br/smad/article/view/122264
https://www.revistas.usp.br/smad/article/view/122264
https://diabetesatlas.org/idfawp/resource-files/2021/07/IDF_Atlas_10th_Edition_2021.pdf
https://diabetesatlas.org/idfawp/resource-files/2021/07/IDF_Atlas_10th_Edition_2021.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7842483/#__ffn_sectitle
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7842483/#__ffn_sectitle
https://emphnet.net/media/lmma035r/policy-brief-addressing-the-burden-of-ncds-in-the-emr.pdf
https://emphnet.net/media/lmma035r/policy-brief-addressing-the-burden-of-ncds-in-the-emr.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9490011/#ref2-
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9490011/#ref2-
https://bmjopen.bmj.com/content/11/3/e043298.abstract
https://bmjopen.bmj.com/content/11/3/e043298.abstract
https://journals.lww.com/ijnc/Fulltext/2019/04010/National_accountability_and_response_for.2.aspx
https://journals.lww.com/ijnc/Fulltext/2019/04010/National_accountability_and_response_for.2.aspx
https://journals.lww.com/ijnc/Fulltext/2019/04010/National_accountability_and_response_for.2.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8872334/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8872334/
https://uniatf.who.int/docs/librariesprovider22/default-document-library/uae-ncd-report.pdf?sfvrsn=38501032_1
https://uniatf.who.int/docs/librariesprovider22/default-document-library/uae-ncd-report.pdf?sfvrsn=38501032_1
https://www.emro.who.int/noncommunicable-diseases/highlights/united-arab-emirates-remote-health-services-provision-during-the-covid-19-pandemic.html

Santhosh et al. BMC Public Health

21.
22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

(2025) 25:1818

nt/noncommunicable-diseases/highlights/united-arab-emirates-remote-hea
[th-services-provision-during-the-covid-19-pandemic.html

Fcscgovae. 2015. Available from: https://uaestat.fcsc.gov.ae/vis?lc=en&fs
Johnson L, Schopp L, Waggie F, Frantz JM. Assessment of risk factors for Non-
Communicable diseases among a cohort of community health workers in
Western cape, South Africa. Malawi Med J. 2021;33(3):196-203. https://doi.or
9/10.4314/mmj.v33i3.7. PMID: 35233277; PMCID: PMC8843184.

WHO. STEPwise Approach to NCD Risk Factor Surveillance (STEPS) [Internet].
www.who.nt. Available from: https://www.who.int/teams/noncommunicabl
e-diseases/surveillance/systems-tools/steps

Barone MTU, Moreno CR, de Sé C, de Prates ACMGN, Silveira EJS. J. Sleep
disorders are an overlooked risk factor for non-communicable diseases. BMJ
[Internet]. 2023;383:p2721. Available from: https://www.bmj.com/content/38
3/bmj.p2721

State of New Hampshire Employee Assistance Program. Perceived Stress
Scale [Internet]. 1983. Available from: https://www.das.nh.gov/wellness/docs
/percieved%20stress%20scale.pdf

Boakye H, Atabila A, Hinneh T, Ackah M, Ojo-Benys F, Bello Al. The prevalence
and determinants of non-communicable diseases among Ghanaian adults:
A survey at a secondary healthcare level. Chukwuonye I, editor. PLOS ONE.
2023;18(2):¢0281310.Available from: https://www.ncbi.nlm.nih.gov/pmc/artic
les/PM(C9907821/

Domingues JG, da Silva BBC, Bierhals 10, Barros FC. Noncommunicable dis-
eases among nursing professionals at a charitable hospital in Southern Brazil.
2019;28(2). Available from:https://doi.org/10.5123/51679-4974201900020001
1

Sophie Alice Muller, Elimian K, Rafamatanantsoa JF, Reichert F, Mosala F, Boff
L et al. The burden and treatment of non-communicable diseases among
healthcare workers in sub-Saharan Africa: a multi-country cross-sectional
study. Frontiers in Public Health. 2024;12.Available from: https://doi.org/10.33
89/fpubh.2024.1375221

Younis J, Jiang H, Fan Y, Wang L, Li Z, Majed Jebril et al. Prevalence of over-
weight, obesity, and associated factors among healthcare workers in the
Gaza Strip, Palestine: A cross-sectional study. 2023;11.Available fromhttps://w
ww.ncbi.nlm.nih.gov/pmc/articles/PMC9998069/

United Arab Emirates data| World Health Organization [Internet]. data.who.
int. 2021. Available from: https://data.who.int/countries/784

Sapkota BP, Baral KP, Rehfuess EA, Parhofer KG, Berger U. Effects of age

on non-communicable disease risk factors among Nepalese adults.
2023;18(6):20281028-8. Available from: https://doi.org/10.1371/journal.pone.
0281028

Oshio T, Kan M. Educational level as a predictor of the incidences of non-
communicable diseases among middle-aged Japanese: a hazards-model
analysis. BMC Public Health. 2019;19(1).

Ekinci El, Clarke S, Thomas MC, Moran JL, Cheong K, Maclsaac RJ et al. Dietary
Salt Intake and Mortality in Patients With Type 2 Diabetes. Diabetes Care
[Internet]. 2011 Feb 2 [cited 2019 Dec 18];34(3):703-9. Available from: https://
care.diabetesjournals.org/content/34/3/703.long

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 13 of 13

World. Sodium reduction [Internet]. Who.int. World Health Organization:
WHO. 2023. Available from: https.//www.who.int/news-room/fact-sheets/det
ail/salt-reduction?utm_

UAE NATIONAL HEALTH SURVEY REPORT [Internet]. 2017. Available from: http
s;//cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-repo
rting/united-arab-emirates/uae-national-health-survey-report-2017-2018.pdf
?sfvrsn=86b8b1d9_1

LvJ,QiL, YuC Yang L, GuoY, ChenY et al. Consumption of spicy foods and
total and cause specific mortality: population based cohort study. BMJ.
2015;351:h3942. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4525189/

Chandola T, Brunner E, Marmot M. Chronic stress at work and the metabolic
syndrome: prospective study. BMJ. 2006;332(7540):521-5. Available from: htt
ps://www.bmj.com/content/332/7540/521/

Shaik L, Cheema MS, Subramanian S, Kashyap R, Surani SR. Sleep and safety
among healthcare workers: the effect of obstructive sleep apnea and sleep
deprivation on safety. Medicina. 2022;58(12):1723.

Yanis Bouchou, Giffard-Quillon L, Fontana L, Roche F, Pélissier C, Berger M.
Sleep Habits and Disturbances in Healthcare Workers: A Cross-Sectional
Survey in French Public Hospitals. Nature and Science of Sleep. 2024;Volume
16:1687-98. Available from: https://www.dovepress.com/sleep-habits-and-di
sturbances-in-healthcare-workers-a-cross-sectional--peer-reviewed-fulltext-a
rticle-NSS

Gomez-Olivé FX, Rohr JK, Roden LC, Rae DE, von Schantz M. Associations
between sleep parameters, non-communicable diseases, HIV status and
medications in older, rural South Africans. Sci Rep. 2018;8(1).

Alshobaili F, AlYousefi N. The effect of smartphone usage at bedtime on sleep
quality among Saudi non- medical staff at King Saud university medical City.
J Family Med Prim Care. 2019;8(6):1953.

Medic G, Wille M, Hemels M. Short- and long-term Health Consequences of
Sleep Disruption. Nature and Science of Sleep. 2017;9(9):151-61. Available
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5449130/

Lima MG, Barros MB, de Malta A, Medina DC, de PB L, Szwarcwald CL. Asso-
ciagdo do autorrelato de problemas no sono com morbidades e multimor-
bidades segundo sexo: Pesquisa Nacional de Satide 2019. Epidemiologia e
Servicos de Satde. 2022;31. Available from: https://www.scielo.br/j/ress/a/xzZ
D8QSRbvNs7FCTFqYkdpw/?lang=pt

Li D, Liu D, Wang X, He D. Self-reported habitual snoring and risk of cardiovas-
cular disease and all-cause mortality. Atherosclerosis. 2014;235(1):189-95.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.emro.who.int/noncommunicable-diseases/highlights/united-arab-emirates-remote-health-services-provision-during-the-covid-19-pandemic.html
https://www.emro.who.int/noncommunicable-diseases/highlights/united-arab-emirates-remote-health-services-provision-during-the-covid-19-pandemic.html
https://uaestat.fcsc.gov.ae/vis?lc=en%26;fs
https://doi.org/10.4314/mmj.v33i3.7
https://doi.org/10.4314/mmj.v33i3.7
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/steps
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/steps
https://www.bmj.com/content/383/bmj.p2721
https://www.bmj.com/content/383/bmj.p2721
https://www.das.nh.gov/wellness/docs/percieved%20stress%20scale.pdf
https://www.das.nh.gov/wellness/docs/percieved%20stress%20scale.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9907821/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9907821/
https://doi.org/10.5123/S1679-49742019000200011
https://doi.org/10.5123/S1679-49742019000200011
https://doi.org/10.3389/fpubh.2024.1375221
https://doi.org/10.3389/fpubh.2024.1375221
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9998069/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9998069/
https://data.who.int/countries/784
https://doi.org/10.1371/journal.pone.0281028
https://doi.org/10.1371/journal.pone.0281028
https://care.diabetesjournals.org/content/34/3/703.long
https://care.diabetesjournals.org/content/34/3/703.long
https://www.who.int/news-room/fact-sheets/detail/salt-reduction?utm_
https://www.who.int/news-room/fact-sheets/detail/salt-reduction?utm_
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-reporting/united-arab-emirates/uae-national-health-survey-report-2017-2018.pdf?sfvrsn=86b8b1d9_1
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-reporting/united-arab-emirates/uae-national-health-survey-report-2017-2018.pdf?sfvrsn=86b8b1d9_1
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-reporting/united-arab-emirates/uae-national-health-survey-report-2017-2018.pdf?sfvrsn=86b8b1d9_1
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/data-reporting/united-arab-emirates/uae-national-health-survey-report-2017-2018.pdf?sfvrsn=86b8b1d9_1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4525189/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4525189/
https://www.bmj.com/content/332/7540/521/
https://www.bmj.com/content/332/7540/521/
https://www.dovepress.com/sleep-habits-and-disturbances-in-healthcare-workers-a-cross-sectional--peer-reviewed-fulltext-article-NSS
https://www.dovepress.com/sleep-habits-and-disturbances-in-healthcare-workers-a-cross-sectional--peer-reviewed-fulltext-article-NSS
https://www.dovepress.com/sleep-habits-and-disturbances-in-healthcare-workers-a-cross-sectional--peer-reviewed-fulltext-article-NSS
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5449130/
https://www.scielo.br/j/ress/a/xzZD8QSRbvNs7FCTFqYkdpw/?lang=pt
https://www.scielo.br/j/ress/a/xzZD8QSRbvNs7FCTFqYkdpw/?lang=pt

	﻿Are the healers healthy? Exploring non-communicable diseases among healthcare workers in Ajman, United Arab Emirates
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design, setting, and sampling
	﻿Questionnaire development
	﻿Data collection procedure
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Limitations

	﻿Conclusion
	﻿Recommendations

	﻿References


